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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

Application of related ****** has the Heisei 4 patent application No. (patent application official 
announcement [ Heisei 5 ] No. 502764) 501500 and relation which are called the name high 
sensitivity and high-resolution solid-state X-ray imaging equipment" of invention for which J.D. 
Kingsley applied. This another whole application is quoted here. 

Invention of ****** of background invention of invention relates to electronic read-out of an X- 
rav image, if it says the field and also concrete target of X-ray imaging technology. 
Various methods can be used in order to ask for an X-ray image now [ of invention / background 
1 One ordinary method emits radiation with this optical using an X-ray absorption emitter 
screen, and the photographic film which this radiation held near the emitter, screen is exposed. 
Although there is an advantage which says that this method has high resolution, since it is 
necessary to develop a photographic film in order to obtain a visible X-ray image, in the real 

time, it is not effective. , 
Using an X-ray image intensifier, an X-ray is absorbed by the fluorescent screen, he photon 
which this screen emits is absorbed by the layer of photoelectric-emission material, and another 
method accelerates the electron which this material emits, converges on an emitter screen, and 
generates a visible image with still stronger intensity. Although this equipment operates by the 
real time, there is a fault of resolution that a low image is made comparatively, as a result oi 
removal of the clearness of dispersion of light, an imperfect electron optics system, and the 
optical system that combines an image intensifier with a camera, and the influence of other 
Furthermore, this needs voltage high to ****** and it being weak, being expensive and making 

The deformation X-ray image intensifier which raised resolution to U.S. Pat. No. 4,01 1 454 (the 
whole is quoted by ****) given to RUBOSUKI called the name "a structure X-ray emitter 
screen" of invention by using the scintillator material of a certain structure as a fluorescent 
screen is indicated. This structure scintillator screen is made by vacuum deposition process. Csl 
is evaporated from the boat of a source, it deposits to the field made the composition of a certain 
configuration, and a pillar-shaped scintillator element is made from this process. This structure 
side is maintained at the temperature within the limits of 50 degrees C or 150 degrees C during 
this deposit. Then, a scintillator is calcinated at 450 degrees C or 500 degrees C, and a scintillator 
is hardened. This deposit process is repeated after this and a still taller scintillator element is 
made Then, it calcinates once again at 450 degrees C or 500 degrees C, and a scintillator is 
hardened. A scintillator is calcinated at 615 degrees C after the last deposit. 



Recently the image-processing technology of an electronic formula progressed quickly. By 
progress said like this, computer formula laminagram method (CT) equipment was not only 
used but became very precious as a tool of a diagnosis of medical application. However the 
equipment said like this is much large-sized, much more more expensive than a typical X-ray 
plant, and much more well suitable for asking for the image of the slice which passes along the 
body from the thorax X-ray image of the body. 

There is a request to the X-ray imaging equipment with the improved modulation transfer 
function (NTF) of a high resolution. The modulation transfer function ** output contrast m the 
modulation of an input, and is a function of space modulation frequency. 
A semiconductor sensitization imaging array can use now widely today It is used for the use of 
others which attain to a television camera, facsimile apparatus, and the latus range. From per L 5 J 
mm, the sensitization imaging array said like this can be made from the resolution called . many 
line pairs and, for the reason, can change a visible light figure into an electronic form with high 
resolution. An inconvenient such [ especially / in the field of an X-ray ] sensitization imaging 
array is too small for not answering X-ray emission but using effective in the use of X-ray 

ftXfx-ray imaging technology of the X-ray image of form which was typically made by the 
X-ray film, and in order to make easy raising resolution by the real time, and electronic 
processing of image data, there is a request to not an optical output but the electronic output of 

ThfarrTyTaiflike this is made from the U.S. patent application under connection quoted before 
by growing up the scintillator array of a certain composition after a sensitization imaging airay. 
Although this method is effective, there are two faults. Down stream processing which can be 
used in the first place according to the need of growing up scintillator structure after a 
sensitization imaging array in order to manufacture an imaging array, and in order to grow up a 
scintillator array is restricted. An imaging array is destroyed or a manufacturing cost becomes 
high by error which becomes useful and carries out a scintillator array to the second dunng 
manufacture. This is because helpful sensitization imaging array or scintillator structure is no 

longer acquired as the result. . 
Therefore there is a request to raising versatility when making such an X-ray imaging array. 
The purpose of invention, therefore the main purposes of this invention are making the yield high 
and offering electronic read-out formula X-ray imaging equipment. 
Another purpose of this invention is making the optimal the performance with scintillator 
structure of an X-ray imaging array, when it is made to be possible [ processing ] at the 
temperature exceeding about 250 degrees C. _ 
The purpose of the above and others will become clear as the whole specification including the 
summary drawing of invention. In this invention, the scintillator array of a certain structure with 
the same array pattern as a sensitization imaging array is prepared, a scintillator element is 
adjusted with a sensitization cell, two arrays are combined together, and the luminescence light 
generated by the X-ray absorbed by scintillator structure is read electronically. 
In the one example, the scintillator array of this structure is grown up on a growth board. This 
growth board is equipped with the geomorphic surface which consisted of two or more 
hidividual mesas separated by the middle slot. The pattern with same sensitization cell of a 
sensitization imaging array and interval between centers is prepared in the mesa of this 
geomorphic surface. Then, although the scintillator of a certain structure like Csl is grown up on 
this growth board, the way localizes growth of Csl to an individual mesa, and it restricts it in the 



field of the slot between mesas so that it may not happen. Consequently, the pillar-shaped array 
of a certain structure of the Csl scintillator element arranged at the same pattern as the photocell 
of an imaging array is obtained. After heat treatment of the addition for activating this grow* 
and a scintillator, a scintillator array is adjusted with a sensitization array, and it engages with it. 
In order to guarantee so that each scintillator element may have consistency only with one 
sensitization cell to both a sensitization array and a scintillator array growth board, since it can 
be made to perform exact adjustment easily, it is desirable to prepare the optical register mark 
formed in one which can be made to perform adjustment exact enough between a sensitization 
array and a scintillator array. . U i;„i^„ 

It is desirable to get to know transfer of the light to the sensitization cell which establishes an 
anti-slant face in the edge of the scintillator element in a place distant from a sensitization 
imaging array, arranges an optical binder course between a sensitization imaging array and a 
scintillator array, and is related from an individual scintillator element to the maximum 
easv **** of a drawing - the summary of this invention is pointed out concretely in the end ot a 
specification, and is indicated clearly However, the purpose and advantage of the composit ion of 
his invention, an operation, and others will be best understood from the place which explains a 
drawing in deiail below. A yjew 1 is a perspective diagram which the sensitization imaging array 
format-ized in a drawing. . f . , 

A view 2 is a perspective diagram which the scintillator array of a certain structure fbrmat-ized. 
A view 3 is the detail drawing of the geomorphic surface which can form the scintillator array of 
a certain structure on it. 

A view 4 is the detail drawing of the scintillator array of a certain structure. 

A ^ 5 adjusts the sensitization array of a view 1 with the scintillator array of a certain 

structure of a view 2, and joins together, and the state where it considered as the X-ray imaging 

structure of a high resolution is shown. 

A view 6 shows deformation of the structure of a view 4. 

ThTdetailed explanation sensitization array 10 is shown to the view 1 by the format-ized 
perspective diagram. An array 10 has the central sensitization field 14, and the individual 
sensitization cell of a large number attached as two-dimensional array is in this. Although it is 
desiShat it is a rectangle as for this array, you may use the form of other -ays An array 10 
has the criteria register mark 16, and the position is beforehand determined as he outside of a 
sensitization portion to the array of a sensitization cell. As for the optical register mark said like 
this it is desirable to form as a part of one of the process which forms a sensitization imaging 
array That is, the mark said like this is put into the photoengraving-process mask which controls 
various eyes pattern ** of a sensitization imaging array, and has eternal fixed physical 
relationship to the position of all the sensitization cells of a sensitization imaging jray Thi 
makes easy exact adjustment of the sensitization imaging array like a next assembler. As for this 
sensitization imaging array, it is desirable that it is a TFT read-out photodiode -ay with 
sufficient size for ordinary X-ray thorax photography. That is, the range is about 20x20cm or 
about 40x40cm, and has about 1 million or about 17 million sensitization cells 
The scintillator array of a certain structure is shown to the view 2 by the format-ized per pec tive 
diagram. This scintillator array consists of a certain structure fields of the scintillator material 30 
arranged on the support plate 20. This array is the meaning referred to as consisting of separate 
individual elements arranged by the array pattern of a schedule, and ls f a ^ rt X^TwbIhMs 
support plate 20 has two or more register marks 36 arranged on the outside of the field which this 
structure scintillator 30 occupies. The register mark 36 said like this is positioned by the relation 



of a known schedule to the array structure of a scintillator 30. In order to guarantee so that the 
register mark said like this may have expected physical relationship correctly to the mdividual 
element of a scintillator array, as for them, it is desirable to form as apart of one of the process 
which forms this scintillator array. ... 
When they have consistency surely, the register mark 16 of a sensitization array and the register 
mark 36 of a scintillator array are the points formed and arranged so that the individua array 
element of a sensitization array may have consistency with the individual scintillator element of 
a scintillator array, and are complementary. If it is this contractor of the photoengraving process 
of microelectronics, the group of various register marks is known well. For example, the marks 
on the substrate of a sensitization imaging array may be the circle of painting out, a rectangular 
head, a triangle, a cross joint, etc., and the mark on a scintillator substrate may be a circle ; or a 
rectangular head etc. which is not — coating **** with it. This adjustment metiiod differs 
from what is used by microelectronics considerably, carrying out a deer, the interval which it is 
comparatively large so that the interval between two substrates may call it 300 450 microns, or 
more than it (considering the viewpoint of microelectronics), and is said like this - the 
adjustment equipment for microelectronics - the register mark of both groups -- simultaneous - 
a focus -- ****** ~ it is because it cannot be made like When it is made to make a focus the 
register mark of two substrates which are different from each other separately, this problem is 
solvable using double imaging equipment, while collimation uses the very good light source^ 
A part of support plate 20 constituted as a scintillator growth control strip is shown m the view 3 
in detail The growth board 20 has two or more mesas 22, and these are separated by a middle 
slot or a middle hollow 24. This growth board may be the suitable arbitrary material containing 
aluminum, glass, a fused quartz, a Lexan (registered trademark), a polyimide, or its other 
materials. When the stress by which induction was carried out to final stmcture with heat 
becomes a problem, this stress can be reduced by choosing the substrate which the coefficient of 
thermal expansion resembles. ~. 
By the method indicated by U.S. Pat. No. 4,01 1,454 quoted before, on the ^PP er sur ^ e of ^ 
support plate 20, the scintillator array of a certain structure can be grown up, and a pillar-shaped 
scintillator array can be prepared by vacuum evaporationo. The detail drawing of this array is 
shown hi the view 4, and the individual scintillator element 32 is restricted to the mesa, and can 
have 150, 450 microns, or the height beyond it in this drawing. It is desirable that the : mesa ^is 
separated by the slot with a width efface of 30 microns with imaging equipment with a 100- 
micron pitch 70x70-micron square. Instead of vacuum evaporationo, you may use sputtenng or a 
chemical reaction vapor growth for growing up a scintillator element 
After growing up the scintillator material of a certain structure, in order to make into the 
maximum the portion of the light condensed by the sensitization cell which is generated in each 
element and related, as for the crevice 34 between the individual scintillator elements 32, it is 
desirable to fill up with a charge of a reflector like a titanium dioxide, a 
lead-oxide powder. The powder with which scintillator structure is said like this that makes it 
vibrate lightly can help to settle in the crevice between the pillars of a ******** scintillator. 
It is desirable to make a sensitization imaging array to the growth board 20 come out in this 
invention from the edge which is not the direction where ********** imaging equipment was 
assembled and luminescence grew up to be the beginning of a scintillator element. Since it does 
so it may be necessary to prepare for this assembly work and to grind the crowning of the 
scintillator of a certain structure. As for this field, it is desirable to cover with the optical joint 
medium 40 which has a fluidity at first just before assembling a sensitization array and a 



scintillator array in a final X-ray imaging array. The adhesives and the bird clapper to which this 
fluid carries out assistance which solidifies after that and holds an array in a predetermined 
position are desirable. Silicone potting gel like the sill guard (registered trademark) which may 
come to hand from Dow Corning is a suitable charge of optical binding material. Then, the 
position of the longitudinal direction is adjusted, observing the register mark said like this until it 
places after scintillator arranging a sensitization array, and two arrays have consistency correctly 
by the relation between register marks 16 and 36. Next, the relative position of two arrays is 
fixed and an optical joint medium is made to solidify. By carrying out like this, a sensitization 
array is arranged in the field of the one distant from the growth board 20 among the scintillator 
arrays of a certain structure. 

Adjusting a scintillator array surely to a sensitization imaging array is the conclusive factor 
which makes the image with the highest sensitivity of a quality high resolution. This has several 
reasons. As lapped with many sensitization cells by the predetermined scintillator element in 
one, when an array is assembled in the first place, the light from the scintillator element is 
condensed by two or the sensitization cell from which many differ further, and, as a result, 
resolution falls to it. Furthermore, between sensitization cells, incidence of the light of the some 
from this scintillator element is carried out, and it is not condensed by the sensitization imaging 
array. Therefore, it is thought that exact adjustment is a conclusive factor for the highest 
performance. It is from this reason to suppose that it is desirable to form the adjustment reference 
mark of a growth board by this invention as a part of one of the process which forms the 
geographical feature pattern of a growth board. That is because it will be guaranteed that a mark 
has the position of a fixed schedule to an individual scintillator element if it carries out like this. 
It is also from this same reason to suppose that it is desirable to form a sensitization imaging 
array by making an adjustment reference mark from this invention as a part of one of the process 
which forms the sensitization imaging array itself. 

In this way, if the light covers with the reflecting layer 26 as shows a growth board in a view 6, 
and it carries out [ light ] incidence to this field is before starting growth, using the growth board 
20 which is reflection nature as a peculiar property, when equipment is assembled, it is desirable 
to discharge the light to the individual scintillator element 32 toward the related sensitization cell 
in the opposite side of a scintillator array, a metaled growth board is used for this reflector - or a 
transparent growth board can be formed by covering with a suitable charge of a reflector like a 
metal layer, before starting a growth process Only low voltage required to operate needs a 
sensitization imaging array, this X-ray imaging array is strong, and maintenance does not need it. 
It is attached so that imaging equipment itself may turn a growth board to the direction of X line 
source for a growth board from a sensitization imaging array at the time of **************** 
and an X-ray may be detected. For this reason, the growth board should be transparent enough to 
an X-ray so that X-ray imaging process may not be barred. A quartz and aluminum are suitable 
material. 

Instead of assembling X-ray imaging equipment for a growth board like a ****** lever from a 
sensitization imaging array, a sensitization imaging array may be adjoined in a growth board, and 
an assembly may be performed [ ****** ]. In this case, to the light of luminescence, the growth 
board should make it to be transmitted to the state of having consistency to one sensitization cell 
from which this array differs, in other forms thin at the grade invited to the minimum from the 
state which dispersion and the light of luminescence adjusted with one sensitization cell of a 
sensitization imaging array while it is transparent. In this case, a polyimide layer is a suitable 
growth board. 



However, since this assembly is thick so that a support plate or a growth board generally 
prevents luminescence from being efficiently transmitted to a sensitization imaging array from a 
scintillator, it is not desirable. 

or [ that a sensitization imaging array has more still larger elements than a scintillator array 
although it is desirable to make the same the number of a sensitization imaging array and 
scintillator array elements ] or — the - it may be reverse 

Instead of growing up this scintillator structure, you may form by the method of saw length, the 
ablation by laser, chemical etching, or others. 

Although a certain desirable example of this invention was explained in detail, this contractor 
can consider various change. Therefore, a claim should consent to it being what includes such all 
change that enters within the limits of this invention. 



